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Description 

The invention relates to a display device comprising 
a first substrate provided with pixel electrodes and ac- 
tive switching elements for driving said picture elec- 
trodes, photosensitive elements comprising at least one 
semiconductor material of the active elements and a 
group of read-out electrodes and a display material 
sandwiched between the first substrate and a second 
substrate opposing the first substrate. 

The invention is used in a display device in which 
an input function is incorporated. 

More specifically, the present invention is used to a 
flat-type display device with an input function in which a 
liquid crystal material, an electrochrome material or the 
like is used. Such a display device with an input function 
is suitable for use as a device for the purpose of educa- 
tion or office automation, such as a combination of a 
CRT display device with a light pen, wherein information 
displayed on the screen can be selected at its displaced 
position and sent to another device, or wherein informa- 
tion of a display position on the screen can directly be 
input. 

A liquid-crystal type display device in which an input 
function with the aid of light is incorporated is known, 
from US-A-4 655 552. 

In such a display device signal electrodes are pro- 
vided on a substrate which is disposed on one side of a 
liquid crystal material. Another substrate disposed on 
the other side of the liquid crystal material is provided 
with active elements, read-out electrodes, photo-sensi- 
tive elements, and scan electrodes both for the photo- 
sensitive electrodes and the read-out electrodes. 

With the display device of the above-described 
type, a substantial number of electrodes such as the da- 
ta-electrodes, the scan electrodes for the photo-sensi- 
tive elements and the read-out electrodes must be pro- 
vided on the same substrate in addition to the active el- 
ements and the photo-sensitive elements. Therefore the 
process for the fabrication of the display device is com- 
plicated and the yield rate of the products is low, partic- 
ularly, since the read-out electrodes and the scanning 
electrodes cross each other so cross-overs have to be 
provided in the case of the device shown in US-A-4 655 
552. Moreover, since the scan electrodes for the display 
function and those for the photo-sensitive input function 
are separated from each other, this display device has 
a disadvantage that a circuit for driving the above elec- 
trodes is complicated. 

It is therefore one of the objects of the present in- 
vention to provide a display device, with an input func- 
tion, in which the structure of a circuit on the substrate 
is simple so that the process for fabrication can be sim- 
plified and that a high yield rate of products can be ob- 
tained. 

It is another object of the invention to provide such 
a display device which is capable of displaying a color 
picture. 



Therefore, according to the present invention a dis- 
play device as mentioned in the opening paragraph is 
characterized in that each photosensitive element is re- 
lated to a predetermined number of pixel electrodes and 
s the first substrate is further provided with a group of sig- 
nal electrodes, which extend in either a row or a column 
direction of the pixel electrodes and are connected 
thereto via said switching elements and which extend in 
the same direction as the read-out electrodes, the sec- 
10 ond substrate being provided with a group of scan elec- 
trodes which extend in a direction perpendicular to the 
direction in which said signal electrodes extend, scan 
electrodes being common to the photo-sensitive ele- 
ments and pixels. 

The scan electrodes for the active elements and 
those for the photo-sensitive elements are now provided 
on a substrate other than the substrate on which the 
above elements are formed and, in addition, the two 
groups of scan electrodes are combined into one group 
of common scan electrodes and formed on said other 
substrate, whereby the circuits on the respective sub- 
strata are simplified. 

A device in which the signal electrodes and read- 
out electrodes extend in the same direction perpendic- 
ular to the scanning electrodes is known per se from US- 
A-4 345 248. However since here three-pole switching 
elements (TFT's) are used all these electrodes must be 
provided on the same substrate, together with the 
switching devices and photo-sensitive elements. The 
use of these switches implies a contin uous counterelec- 
trode without the possibility of providing the scanning 
electrodes on the other substrate. 

With the above structure, the wiring structure on the 
first substrate on which the active elements and the pho- 
to-sensitive elements are provided becomes simpel, so 
that the first substrate with the wiring structure can be 
fabricated at a significantly high yield rate. 

Also, by virtue of the combination of the two groups 
of scan electrodes into one group of common scan elec- 
trodes, what must be formed on the second substrate 
are the scan electrodes in the form of simple stripes, so 
that the second substrate with the circuit can be fabri- 
cated at a high yield rate. In addition, the common scan 
electrodes make it possible to perform processing for 
both display and input operations by the sequential driv- 
ing of these scan electrodes. A logic circuit for the scan 
electrodes can therefore be simplified in structure, 
which may reduce the possibility of occurrence of errors 
in the display operation caused by the input operation 
and may provide a good and stable display. 

According to the present invention, the photo-sen- 
sitive elements may be arranged so as to be responsive 
mainly to radiation other than visible radiation with a fil- 
ter for blocking visible radiation being provided corre- 
spondingly to the photo-sensitive elements in the dis- 
play device on a display screen side of the photo-sen- 
sitive elements. With this structure, each photo-sensi- 
tive element responds only to radiation out of the range 
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of the visible radiation, so that the input function can 
work in the normal surroundings and will not be adverse- 
ly affected even when a display in full color is performed. 

The invention will now be described with reference 
to the drawings in which: 

Fig. 1 is a plan view of an enlarged portion of a sub- 
strate on the side of a signal electrodes in an em- 
bodiment of a display device according to the inven- 
tion; 

Fig. 2 is an illustration showing a cross section of 
the portion of Fig. 1 taken along the line INI; 
Fig. 3 is a circuit diagram of an equivalent circuit of 
each active element 1 on the substrate of Fig. 1 ; 
Fig. 4 is a circuit diagram of an equivalent circuit of 
each photo diode 7 on the substrate of Fig. 1 ; 
Fig. 5 is a plan view of an opposing substrate in the 
embodiment; 

Fig, 6 is an illustration showing a cross section of 
the substrate of Fig. 5 taken along the line VI-VI; 
Fig. 7 is an illustration showing one example of a 
color filter employed in the embodiment; 
Fig. 8 is an illustration showing a partial cross sec- 
tion of the diaply device according to the embodi- 
ment; 

Fig. 9 is a block diagram of a display and input con- 
trol circuit in the embodiment in which the control 
circuit is connected to the respective electrodes on 
the substrate; and 

Fig. 1 0 is a timing chart for explaining the operation 
of the display and input control circuit. 

Figs. 1 and 2 show a substrate 1 0 which is disposed 
on one of the sides of a liquid crystal material in a liquid- 
crystal type color display device according to one em- 
bodiment of the invention, wherein Fig. 1 is a plan view 
of an enlarged part of the substrate 10 and Fig. 2 is a 
cross-sectional view of the substrate of Fig. 1 along the 
line ll-ll. In these figures, the width of each electrode is 
exaggerated in dimension. The substrate 10 is com- 
posed of a transparent material, such as a soda glass 
and a quartz glass, on which a number of pixel elec- 
trodes 9a, 9b,... each corresponding to a pixel are pro- 
vided in the form of a matrix, for example, by patterning 
of an ITO layer. 

Also provided on the substrate 10 are active ele- 
ments 1a, 1b t ... for driving the pixel electrodes, respec- 
tively. The active elements comprise semiconductor 
materials, such as a-Si and Se, and are formed each as 
a ring diode as shown in Fig. 3. Furthermore, the sub- 
strate 10 is provided thereon with signal electrodes 3a, 
3b,... each for supplying a display signal to those active 
elements which correspond toa column of pixels (in Fig. 
1 , a column of pixels being those arranged in the vertical 
direction). These signal electrodes are also formed by 
subjecting a metal layer composed, for example, of ITO 
and Cr, to a patterning similarly to the case of the pixel 
electrodes. 



4 

The substrate 10 is further provided thereon with 
photo diodes (photo-sensitive elements) 7a, 7b,... for 
giving this display device an input function and with 
read-out electrodes 5a, 5b,... connected to these pho- 
5 todiodes 7. In this case, each photodiode 7 takes the 
form of a ring diode as shown in Fig. 4 and is formed 
simultaneously with the active elements 1a, 1b,..., that 
is to say, in the same process in which the active ele- 
ments are formed. Each of the photodiodes 7 is formed 
10 per a predetermined number of pixel electrodes 9 (per 
4 pixel electrodes, in Fig. 4). The read-out electrodes 5 
are also formed simultaneously with the signal elec- 
trodes 3a, 3b, .... 

As is apparent from Fig. 1 , the wiring pattern on the 
15 substrate 10 comprises only signal electrodes 3a, 3b,... 
and the read-out electrodes 5a, 5b,... which are in par- 
allel with the signal electrodes. The wiring pattern has 
thus no intersections and is very simple in structure. 
Therefore, the formation of the signal and read-out elec- 
ta trodes on the substrate 10 and that of the elements to 
be provided between these electrodes and the pixel 
electrodes are much easier, which will enhance the yield 
rate. In the process of production of the substrate 10, 
the band-gap of the a-Si, the condition for the formation 
25 of layers or the like is so determined with regard to the 
active elements that a leak of light to these elements is 
suppressed. 

Figs. 5 and 6 show another substrate (opposing 
electrode) 11 which is disposed on the side opposite to 

30 the substrate 10 with the liquid crystal material being 
sandwiched therebetween. Fig. 5 is a plan view and Fig. 
6 is a cross-section of the opposing substrate 11 in Fig. 
along the line VI-VI. In these figures, the width of each 
electrode, for example, is exaggerated in dimension. 

35 The substrate 11 is provided thereon with scan elec- 
trodes 12a, 12b,... formed from a transparent conduc- 
tive layer such as ITO, each scan electrode being cor- 
respondent to a row of pixel electrodes 9. 

Fig. 7 is a plan view of a part of a color filter 1 6 which 

40 is provided on the opposing substrate 11 for a color dis- 
play. This color filter 1 6 includes red (R) areas 1 7, green 
(G) areas 18 and blue areas 19. The remaining area 20 
of the color filter 16 constitutes a black (BLK) area for 
absorbing visible rays. The color filter 16 is formed on 

45 the opposing substrate 11 in a known method such as 
deposition. 

The aforesaid substrate 10, the opposing substrate 
1 1 and the color filter 1 6 are assembled as shown in Fig. 
8 to form the display device according to the present 

50 invention. In Fig. 8, denoted by a reference numeral 2 
is the liquid crystal material (a display material) provided 
between the substrata 10 and 11, an denoted by refer- 
ence numerals 31 and 32 are polarizing plates provided 
on the free surfaces of the substrata 11 and 10, respec- 

55 tively. In this case, the surface of this device on the side 
of the polarizing plate 31 is the front surface or the dis- 
play surface. The display device is also provided at its 
rear with a back-light source (not shown) for illuminating 
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the device as indicated by an arrow B. Shown at 25 is 
a light pen which comprises a LED 26 for emitting a ray 
other than the visible rays, such as an infra-red ray. This 
infra-red ray is focused by a lens 27 to irradiated the 
display surface of the display device (see arrow A). The 
irradiating ray need not be focused too much, it is rather 
preferable to render the beam diameter two to three mil- 
limeters in order to ease the detection of the ray and to 
avoid erroneous operations of the active elements. 

Fig. 9 is a block diagram of one example of a display 
and input control circuit for the above-described display 
device. The substrate 1 0 shown in Fig. 9 is so construct- 
ed that each photodiode 7 is provided per 6 x 8 pieces 
of pixel electrodes 9. In Fig. 9, the junction points be- 
tween the active elements 1 and the signal electrodes 
3 are indicated by dots on the electrodes 3, and the junc- 
tion points between the photodiodes 7 and the read-out 
electrodes 5 are indicated by dots on the electrodes 5. 
The reason for the above construction is that any infor- 
mation, whether it is a pattern image or a character im- 
age, is actually displayed on a basis of display units 
each composed of several pieces of pixels (or dots), , 
so that each photodiode 7 may be provided per several 
pieces of pixels rather than per a respective one of the 
pixels. In Fig. 9, shown at 30 a1 , SO^,... and 30 b1 ,30 b2 ,... 
are scan-electrode drive circuits for driving the scan 
electrodes 12 in accordance with an output from a con- 
trol circuit 40. The circuits 30 a1 , 30^.. . drive the odd- 
numbered scan electrodes 12, and the circuits 30 b1 , 
30 b2 ,... drive the even-numbered scan electrodes. Also 
provided are signal-electrode drive circuits 38a, 38b,... 
which drive signal electrodes 3 in accordance with an- 
other output from the control circuit 40. The read-out 
electrodes 5 are connected to sampling circuits 39a, 
39b,... which are provided for detecting an irradiated one 
of the photo-diodes 7. The control circuit 40 receives a 
picture signal S D and outputs a position-information sig- 
nal S P representative of a detected position. 

The display and input operation of the device having 
the above construction will now be described. 

The display operation is effected by causing the 
scan-electrode drive circuit 30 to sequentially drive the 
scan electrodes 12 and by causing the signal-electrode 
drive circuit 38 to drive those signal electrodes 3 which 
correspond to the pixel electrodes 9 in the desired col- 
umns. The liquid crystal material is thus changed in state 
at its portions corresponding to the desired pixel elec- 
trodes, and a picture display is made by passing the 
back-light (indicated by the arrow B in Fig. 8) through 
the color filter 16 and the polarizing plate 31 . 

The input operation is achieved by irradiating, 
through the filter 1 6, the photodidoe 7 at the desired po- 
sition by the infra-red ray emitted from the light pen 25 
shown in Fig. 8 to thereby rapidly decrease the resist- 
ance of the irradiated photodiode in accordance with its 
photo-conductivity. The change in resistance is detect- 
ed by the sampling circuits 39, whereby the irradiated 
position or address is determined. The photodiodes at 



those positions where no irradiation is made by the light 
pen 25 are not excited, because a light from the exterior 
is cut off by the visible-ray blocking area 20. Therefore, 
the resistance of each of these photodiodes does not 
5 change. 

The operation of the above embodiment will now be 
described in more detail with reference to the timing 
chart of Fig. 10. 

Shown at Y1, Y2,... are voltage waveforms of the 
10 scan signals applied to the scan electrodes 12 which 
are common to the active elements 1 for display and the 
photosensitive elements 7. Thus, the scan signals each 
having a voltage Va and a predetermined time length 
are sequentially applied to the scan electrodes 12. 
f5 Shown at X is the display signal which is divided into 
pieces of an identical time length within each duration 
time of the scan voltage Va and applied sequentially to 
the signal electrodes 3. 

The sampling of the photodiodes 7a, 7b,... for de- 
tection of their conductive states is performed in the fol- 
lowing manner. The read-out electrodes 5a, 5b,... are 
supplied, within the duration time of each scan signal Y, 
sequentially with pulsed S1 , S2,... each having a nega- 
tive peak voltage Vc and a positive peak voltage Vb. 
During this time, it is determined whether a flowing-in 
current caused by each pulse of the voltage Vc is 
present or not. In this case, the pulses of the voltage Vb 
serve to perform the discharge oepration. 

In the above-described embodiments, a ring diode 
is employed as each active element for driving the pixel 
electrode, it will, however, be apparent that transistors 
can be used in the place of the ring diodes although this 
will result in a more complicated wiring pattern on the 
substrate 10. 

In the case where a color display is not necessary, 
similar feature can be obtained by providing a filter area 
for blocking lights from the exterior only at the position 
of each photo-sensitive element. 

As will be appreciated from the foregoing, with the 
structure of the display device according to the present 
invention, the electrodes to be formed on the opposing 
substrate are common to the display operation and the 
input operation, and are in the form of simple stripes. In 
addition, the signal electrodes and the read-out elec- 
trodes to be formed on the substrate, on which the active 
and photo-sensitive elements are formed, have no in- 
tersections and are thus simple in structure. It is there- 
fore very easy to form the circuits on the respective sub- 
strata, which will make it possible to produce the display 
device at a high yield rate. 

Furthermore, since the scan electrodes are com- 
mon to the display and input functions, these electrodes 
can be driven by a simple logic circuit, which will avoid 
any confused operation in the logic circuits for the dis- 
play and the sampling. The simple logic circuit can also 
avoid any possible errors in the display operation which 
will be caused by the input operation. 
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Claims 

1. A display device comprising a first substrate (10) 
provided with pixel electrodes (9) and active switch- 
ing elements (1) for driving said pixel electrodes for 
picture display, photosensitive elements (7) com- 
prising at least one semiconductor material which 
is the same as a semiconductor material included 
in the active elements and a group of read-out elec- 
trodes (5) and a display material (2) sandwiched be- 
tween the first substrate and a second substrate 
(11) opposing the first substrate, characterized in 
that each photosensitive element is related to a pre- 
determined number of pixel electrodes and the first 
substrate is further provided with a group of signal 
electrodes (3), which extend in either a row or a col- 
umn direction of the pixel electrodes and are con- 
nected thereto via said switching elements (11) and 
which extend in the same direction as the read-out 
electrodes (5), the second substrate being provided 
with a group of scan electrodes (12) which extend 
in a direction perpendicular to the direction in which 
said signal electrodes extend, at least a number of 
scan electrodes being common to the photo-sensi- 
tive elements and pixels. 

2. A display device as claimed in claim 1 , character- 
ized in that a photo-sensitive element is provided 
for at least two pixel electrodes. 

3. A display device according to Claim 1 or 2 charac- 
terized in that each of said photo-sensitive elements 
is constructed so as to be sensitive mainly to radi- 
ation other than the visible radiation, and in that a 
filter for blocking the visible radiation is provided 
correspondingly to said photo-sensitive elements in 
said display device on a display screen side of said 
photo-sensitive elements. 

4. A display device according to Claim 3, character- 
ized in that said filter comprises colored areas each 
of which has one of the three primary colors and 
corresponds to a respective one of said pixel elec- 
trodes. 

5. A display device according to any one of Claims 1 
to 4, characterized by the provision of scanning 
means for sequentially driving said scan electrodes 
within each display period; signal-electrode driving 
means for sequentially driving said signal elec- 
trodes within a period of driving of each scan elec- 
trode in accordance with information of a picture to 
be displayed; read-out electrode driving means for 
sequentially driving in response to a sampling sig- 
nal within the period of driving of each scan elec- 
trode; and detecting means for detecting, in accord- 
ance with currents which flow through said photo- 
sensitive elements in response to said sampling 



signal, that one of said photo-sensitive elements 
which is receiving radiation. 



s Patentanspruche 

1 . Anzeigeanordnung, die ein erstes Substrat (1 0) mit 
Bildelementelektroden (9) und aktiven Schaltele- 
menten (1) zum Ansteuern der Bildelektroden zur 

10 Bildwiedergabe enthalt, wobei photoempfindliche 
Elemente (7) wenigstens ein Halbleitermaterial der 
aktiven Elemente und eine Gruppe von Auslese- 
Elektroden (5) aufweisen, und wobei ein Wiederga- 
bematerial (2) zwischen dem ersten Substrat und 

is dem zweiten, dem ersten Substrat gegenuberlie- 
genden Substrat (11) vorgesehen ist, dadurch ge- 
kennzeichnet , daB jedes photoempfindliche Ele- 
ment fur eine vorgegebene Anzahl von Bildele- 
mentelektroden vorgesehen und zwischen einer 

20 Auslese-Elektrode und einer Bildelementelektrode 
in Reihe geschaltet ist und wobei das erste Substrat 
auBerdem mit einer Gruppe von Signalelektroden 
(3) versehen ist, die sich in einer Zeilen- oder Spal- 
tenrichtung der Bildelementelektroden erstrecken 

25 und damit uber die Schaltelemente (1) verbunden 
sind, und die sich in derselben Richtung wie die 
Auslese-Elektroden (5) erstrecken, wobei das zwei- 
te Substrat mit einer Gruppe von Abtastelektroden 
(12) versehen ist, die sich in einer Richtung senk- 

30 recht zur Richtung der Signalelektroden erstrecken, 
wobei die genannten Abtastelektroden mit den pho- 
toempfindlichen Elementen verbundenen Bildelek- 
troden sowie Bildelektroden zur Bildwiedergabe ge- 
meinsam sind. 

35 

2. Anzeigeanordnung nach Anspruch 1 , dadurch ge- 
kennzeichnet , daB fur wenigstens zwei Bildele- 
mentelektroden ein photoempfindliches Element 
vorgesehen ist. 

40 

3. Anzeigeanordnung nach Anspruch 1 oder 2, da- 
durch gekennzeichnet , daB jedes der photoemp- 
findlichen Elemente derart aufgebaut ist, daB es 
hauptsachlich fur andere als sichtbare Strahlung 

45 empfindlich ist, und daB ein Filter zum Abblocken 
dersichtbaren Strahlung dementsprechend bei den 
photoempfindlichen Elementen in der Anzeigean- 
ordnung an einer Anzeigeschirmseite der photo- 
empfindlichen Elemente angebracht ist. 

50 

4. Anzeigeanordnung nach Anspruch 3, dadurch ge- 
kennzeichnet . daB das Filter farbige Gebiete ent- 
halt, von denen jedes eine der drei Primarfarben 
enthalt, und einer der Bildelementelektroden ent- 

55 spricht. 

5. Anzeigeanordnung nach einem oder mehreren der 
vorangehenden Anspruche 1 bis 4, dadurch qe- 
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kennzeichnet , daB ein Abtastmittel zum sequentiel- 
len Ansteuern der Abtastelektroden in jeder Anzei- 
geperiode, ein Signalelektrodensteuermittel zum 
sequentiellen Ansteuern der Signalelektroden in ei- 
ner Antriebsperiode jeder Abtastelektrode entspre- 5 
chend den Daten eines anzuzeigenden Bildes, ein 5. 
Auslese-Elektrodensteuermittel zum sequentiellen 
Ansteuern in Beantwortung eines Abtastsignals in 
der Antriebsperiode jeder Abtastelektrode und ein 
Detektormittel zum Detektieren jenes der photo- 10 
empfindlichen Elemente, das Strahlung empfangt, 
entsprechend den photoempfindlichen Elementen 
in Beantwortung des Abtastsignals durchflie Ben- 
den Strdmen vorgesehen sind. 



Revendications 

1 . Dispositif d'affichage comprenant un premier subs- 
trat (10) pourvu d'Electrodes de pixels (9) et d'ElE- 20 
ments de commutation actifs (1 ) pour exciter lesdi- 

tes Electrodes d'image, des elements photosensi- 
bles (7) comprenant une matiere qui est similaire k 
une des matieres utilisees dans les elements actifs 
et un groupe d'Electrodes de lecture (5) et une ma- 25 
tiere d'affichage (2) prise en sandwich entre le pre- 
mier substrat et un deuxieme substrat (11 ) oppose 
au premier substrat, caractErisE en ce que chaque 
ElEment photosensible est rapportE k un nombre 
predetermine d'Electrodes de pixels et le premier 30 
substrat est, en outre, pourvu d'un groupe d'Elec- 
trodes de signal (3), qui s'Etendent dans la direction 
d'une ranged ou d'une colonne des Electrodes de 
pixels et y sont connectees via lesdits Elements de 
commutation (1 ) et qui s'Etendent dans la mSme di- 35 
rection que les Electrodes de lecture (5), le deuxie- 
me substrat Etant pourvu d'un groupe d'Electrodes 
de balayage (12) qui s'Etendent dans une direction 
perpendiculaire k la direction dans laqueile lesdites 
electrodes de signal s'Etendent, au moins un certain 40 
nombre d'Electrodes de balayage Etant communes 
aux ElEments photosensibles et aux pixels. 

2. Dispositif d'affichage selon la revendication 1 , ca- 
ractErisE en ce qu'un ElEment photosensible est 4S 
prEvu pour au moins deux Electrodes de pixels. 

3. Dispositif d'affichage selon la revendication 1 ou 2, 
caractErisE en ce que chacun desdits ElEments 
photosensibles est construit de maniere k Stre sen- 50 
sible principalement k un rayonnement autre que le 
rayonnement visible, et en ce qu'un filtre permettant 

de bloquer le rayonnement visible est disposE, en 
correspondance avec lesdits ElEments photosensi- 
bles, dans le dispositif d'affichage du cotE Ecran 55 
d'affichage desdits ElEments photosensibles. 

4. Dispositif d'affichage selon la revendication 3, ca- 



ractErisE en ce que ledit filtre comprend des zones 
colorEes qui ont chacune Tune des trois couleurs 
primaires et correspondent k une desdites Electro- 
des de pixels. 

Dispositif d'affichage selon I'une quelconque des 
revendications 1 k 4, caractErisE par la presence de 
moyens de balayage pour exciter en sEquence les- 
dites Electrodes de balayage k I'intErieur de chaque 
pEriode d'affichage; de moyens d'excitation des 
Electrodes de signal pour exciter en sEquence les- 
dites Electrodes de signal dans une pEriode d'exci- 
tation de chaque Electrode de balayage conformE- 
ment aux informations d'une image k afficher; de 
moyens d'excitation des Electrodes de lecture pour 
exciter en sEquence lesdites Electrodes de lecture 
en rEaction k un signal d'Echantillonnage k I'intE- 
rieur de la pEriode d'excitation de chaque Electrode 
de balayage; et de moyens de dEtection pour dE- 
tecter, conformEment k des courants qui s'Ecoulent 
k travers lesdits ElEments photosensibles en rEac- 
tion audit signal d'Echantillonnage, celui des Ele- 
ments photosensibles qui recoit le rayonnement. 
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